This paper deals with the stability of the euro since its inception and the structural weaknesses in the allocation of responsibility for monetary and fiscal policy in particular. Recent events reflect those weaknesses and, as a result, the survival of the euro zone in its current configuration is threatened. This paper examines the stability of the euro zone by focusing on interest rates [more specifically, the risk premia in the various troubled European Monetary Union (EMU) countries] and their determinants, and the stability of these premia which affect the price of government bonds. The conclusion is that the bond markets are quite unstable and that the instability was caused by budget profligacy. This paper looks at the entire period since the inception of the euro which covers the financial crisis of 2008 and beyond and asks whether moral hazard and the free rider problems in fiscal policy and the markets for sovereign debt have contributed to the current crisis. This includes examining the determinants of the risk premiums in the various countries making up the EMU, focussing on variables that are in the Maastricht Treaty charter such as budget deficits, cumulative debt in relation to GDP, rates of inflation, and monetary variables. The conclusion is inescapable: One cannot run a country or a union with 19 finance ministers where many have set aside the convergence criteria, and with a monetary policy that accommodates the extreme needs of some members instead of dealing decisively with serious structural problems that EU and the EMU especially, face. This paper examines the economic relationships in the troubled countries of the EMU in order to draw some lessons for policy makers.
Introduction
The recent success of the "Brexit" vote in the UK referendum bodes rather ill for the euro to the extent that it may encourage similar "copycat" moves elsewhere in the EU. It is worth noting that unlike most members of the European Union, the euro is not the official currency of the UK. One would therefore wonder why the impending exit of the UK from the EU should affect the euro. The problem is contagion. Much like the breakup that the UK itself is now facing the "Frexit" called by France's National Front, the Dutch populist Geert Wilders' "Nexit" call, the possibility of A "Five Star Movement" really capturing the Italian national polls next year etc.,
The Seeds of the Crisis
The current debt crisis within the euro zone represents a major challenge to the institutional set-up for monetary and fiscal policy within the EMU. The question that arises is whether the seeds to the crisis were inherent in the institutional set up already in place before the financial crisis erupted in 2008. A potential source of instability to be particularly considered here is the interaction between financial markets and fiscal policy behavior. Central to this interaction is the sensitivity of interest rates to fiscal variables.
The EMU was established by the EU in the Maastricht Treaty in 1993. While the EU now has 28 member countries, the EMU has 19, up from 12 after the expansion of the EU to Central and Eastern Europe. Eleven members joined the euro zone on Jan. 1, 1999. Greece joined two years later leaving only Denmark, Sweden, and the UK outside among the 15 EU members at the time. After the expansion of the EU to the East, Slovenia joined the EMU on Jan. 1, 2007, Cyprus and Malta joined a year later, followed by Slovakia on Jan. 1, 2009 and Estonia on Jan. 1, 2011. The focus here is on the 10 original members, especially those that got in trouble.
The European Central Bank (ECB) is charged with maintaining price stability and a stable currency. Other institutions that potentially influence financial markets as well as macroeconomic policies in member states are the European Commission and the European Parliament.
The Maastricht Treaty requires that an EU member joining the EMU must satisfy the so called convergence criteria referring to price stability, interest rate differentials, budget deficits, and national debt levels. The national debt limit of 40 percent of GDP was violated by Italy and Belgium from the very beginning, but these countries qualified for EMU membership on the grounds that they had "credible" plans for reducing the debt level relative to GDP over time.
By being members of the EU, all EMU members maintain common trade policy, agricultural and fisheries' polices, and regional development policies, and through membership in the Internal Market, they subscribe to the principle of freedom of movement of goods, labor, services, and capital. Those lagging in their institutional structures and policies must harmonize with the rest of the members. Each member state, nonetheless, has full control over its budget, the size of its deficit, and tax policy with a few exceptions. One constraint is the "Stability and Growth Pact" and another one is constraints on the use of Value Added taxes. the Stability and Growth Pact (SGP) was introduced to constrain EMU members from giving in to the temptation to run fiscal deficits without having to face consequences in interest rates, exchange rates, and inflation rates. It was thought that interest rates would be equalized within the EMU, although each country was individually responsible for its debt. Bail-outs of individual EU-members were explicitly ruled out. Thus, in principle, each county's bond rate can include a country specific risk premium to the extent the no bail-out principle is fully credible. If it is not credible, there is a potential free rider problem in fiscal deficit policy. Under these circumstances, the constraints of the SGP are called for.
It is obvious by now that SGP has been ineffective. The largest countries within the EMU, Germany, and France, have violated the pact without repercussions. These violations have made it politically impossible to impose penalties, as called for in Maastricht, on other countries in violation of the pact.
The EMU is in effect a system of one central bank, the ECB, and 19 finance ministers in governments with independent fiscal powers. Each country's central bank is represented on the board of the ECB, but within each country the central bank is constitutionally independent of the government. Thus, the system is set up to minimize the political influence over EMU-wide monetary policy. Further, central bankers in each member state keep an arm's length relationship to the finance ministry.
One economic constraint on fiscal deficit spending within the EMU is that an individual government cannot expect to be able to inflate in the future in order to reduce the real value of the debt. The government in any country with a politically independent central bank faces a similar constraint but it can be expected to be stronger within the EMU where the influence on monetary policy by individual governments is even smaller than that in one country with an independent central bank.
The second constraint on fiscal deficit spending in the EMU is that bail-outs of individual countries by the EMU as a whole are prohibited. Thus, the country with "excessive" national debt would have to face a risk-premium in its government bond yields. This risk premium should, in principle, discourage the excessive build up of debt. The EU has been able to render the no bail-out clause ineffective in the Greek crisis by avoiding the concept of bail-out for loans to an EU wide facility in support of financial stability. Thus, the European Financial Stability Facility (EFSF) was created in May 2010. All of this was not enough and Greece needed a special bail-out package that came with a large set of conditionalities.
This paper proceeds as follows. The following section discusses the sources of potential euro-zone instability in light of the Optimum Currency Area literature, the next section looks at the dynamics of interest rates and the intra EMU relationships across the rates. The section that follows looks at the determinants of country-specific risk premia, and the final section offers conclusions and recommendations.
Optimum Currency Areas and Potential Sources of Instability
While it is admittedly inspired by Mundell's Optimum Currency Area concept (Mundell, 1961) , the EMU is not really an optimum currency area (OCA) by any means and no one has argued that it is. But then, not being an OCA does not necessarily imply that a currency area needs to be a failure or that it will not work as well as a system of floating rates among the potential members.
The optimum currency area (OCA) literature sheds light on the need for convergence in different areas within a currency area (see, for example, Wihlborg & Willett, 1991; Wihlborg, Willett, & Zhang, 2010) . The driving force for the euro, as many leading politicians have argued at various occasions, is political. The perception that there is strength in numbers dilutes further the economic argument in favor of the political.
At the time, the EMU was created on Jan. 1, 1999, EMU membership was formally reserved for those satisfying the Maastricht criteria with respect to inflation, interest rates, fiscal deficits, and government debt, but in reality, these criteria were not enforced.
1 At the time, the dominate view in the EU was that a more flexible approach to monetary harmonization should be avoided on the grounds that a "two-speed Europe" would be detrimental to the process of "ever increasing integration". Nevertheless, the UK, Denmark, and Sweden remained outside the currency union because the domestic opposition to participation was strong. The UK and Denmark negotiated formal opt-out agreements. Greece entered the EMU in 2001 after a short delay. The economic benefits of monetary harmonization were conceptualized in Delors's (1989) report, "One Union, One Money", published in 1988. It was built on Werner's (1970) report and elaborated on the economic arguments in favor of a monetary union. Microeconomic benefits in the form of reduced transactions and information costs, as well as reduced exchange rate risk, were emphasized. Furthermore, the report emphasized that free capital flows make any exchange rate regime along the spectrum between irrevocably fixed rates in a monetary union and freely floating rates, unstable. If countries retain their rights to change pegged rates, speculative capital flows could threaten exchange rate stability. Credibility of fixed rates would be obtained only in a monetary union where no floating exchanges rates exist between the member countries. Thus, monetary institutions and policy should be fully harmonized.
Monetary harmonization has costs as well as benefits. Wyplosz (2006) pointed out that the disadvantages of a monetary union were glossed over rather lightly in Delors's (1989) report and called the omission of important elements of Optimum Currency Area (OCA) theory in the Commission's argumentation for a common currency "the Monetary Union's original sin". The OCA theory spells out criteria for a country's choice of exchange rate regime. This literature was rich already in the late 70s (see e.g. Tower & Willet, 1976) . The most well-known and widely accepted criterion for a currency area is labor market flexibility in the form of either mobility within the area or flexibility of relative real wages across industries as well as countries. The second criterion is fiscal policy cooperation enabling transfers in case members that are in different phases of the business cycle. These criteria can be viewed as requirements for a currency union to work effectively without creating costs associated with inappropriate monetary policy relative to an individual country's legal, political, and cultural institutions in specific areas.
Flexible wages within countries and high labor mobility between as well as within countries are not European characteristics. Thus, the importance of fiscal transfers among regions is in response to asymmetric shocks increases if living standards in different regions are to develop at a more or less equal rate. The fiscal transfer mechanism will not put much strain on the fiscal capabilities of different parts of the union as long as it is used to smooth consumption in a region with relatively high unemployment temporarily. However, if unemployment in one region is rising as a result of a permanent shock, a transfer to this region from regions with less unemployment may actually reduce the speed of adjustment of relative wages. If wage adjustment is slow already, the need for fiscal transfers will be needed for the long term. The strain on government budgets may become severe.
The above reasoning applies to fiscal transfers within countries within a currency area as well as to fiscal transfers between countries within a currency area. The EU has so far not developed a transfer mechanism between countries but individual members have well developed internal transfer mechanisms. Thus, asymmetric permanent shocks affecting regions within a member country are likely to put substantial strains on the fiscal capacity of the country. Relative cost levels must be adjusted sooner or later to reduce these strains.
The EMU is a system without an explicit exit strategy. A country may well choose to terminate its membership at any time without an explicit penalty. The political and economic consequences are not easily predicted, however. An unstable euro and an inability of the ECB to deal with a massive crisis may well encourage exiting as the preferred alternative for some countries. It remains to be seen how strong the political commitment of EMU membership is among members that must pay a high price in terms of fiscal austerity and unemployment to remain in the currency area. This may well explain the underlying factors for "Brexit".
The concerns with respect to the potential economic costs of EMU membership make the stability issue analyzed below more important. This issue refers to potential instability generated by the behaviour of fiscal authorities in the member states.
An old and a new "Impossible Trinity" under fixed exchange rates. The well known "Impossible Trinity" refers to the combination of fixed exchange rates, capital mobility, and independent monetary policy. Within the euro zone, the independence of monetary policy has been given up to achieve the objectives of a common currency and high capital mobility among member states.
The sovereign debt crisis in the euro area has focused attention on another potential "Impossible Trinity". This refers to monetary harmonization, sovereign debt risk insurance, and independent fiscal policy. If sovereign debt risk within the EMU is perceived to be implicitly insured while fiscal policy is run independently, financial market participants will not request a risk premium on sovereign bonds in proportion to the likelihood that the country will not service its debt. A moral hazard problem arises, therefore. Countries with weak political mechanisms for fiscal discipline are able to run deficits and increase their debt to GDP ratios without having to face market penalties. It appears that Greece, in particular, behaved this way until market participants discovered in early 2010 that Greece has a payment problem and that a bail-out may not be forthcoming. The empirical analysis below examines the extent to which markets for sovereign bonds of EMU countries incorporated sovereign risk in interest rates.
It seems that the financial crisis created conditions that led bond market participants to re-evaluate the implicit EU insurance of sovereign debt. Falling GDP in most countries, expansionary fiscal policies, bank bailouts, and large current account deficits associated with lack of competitiveness combined to make debt to GDP ratios unsustainable in Greece to begin with. The interest rates on sovereign bonds within the EMU are therefore analyzed over the 1999-2007 as also the 1999-2009 periods in order to see if market participants reevaluated sovereign risk as a result of the financial crisis.
Stability of Interest Rates and of the Bond Portfolios
Considering an EMU-type monetary union of three member countries and that an international investor holds a bond portfolio with weights equal to the weight of each country's debt to the total debt of the countries under consideration, i.e.,
The variance (σ p 2 ) of the portfolio of three securities (assuming one is stable, the other is potentially unstable, and the third is indeed unstable) is therefore given by:
Thus, σ is effectively determined by the probability of default for σ 1 > σ 2 > σ 3 . Now assuming that countries 1 and 2 are the trouble countrie S, with σ 1 > σ 2 and that σ 3 is for the solid country in this portfolio. Poor economic policies by countries 1 or 2, or both, then translate in higher debt issuance by these countries. This means that W 1 and W 2 will rise and W 3 will fall. Also, σ 1 and/or σ 2 will then rise, and so will σ p .
Considering that trade and inter country investments take place among these three countries, that the market expects the stronger country to bail out the weaker ones, and that one bad country could actually lead another to profligate behavior through what is referred to as moral hazard problem, the covariance structure amongst the countries' rates of return will indeed become more positive thus adding to the market portfolio risk. If the bad conduct is not checked, a bubble in financial asset prices could form and the instability which would lead to a crisis.
This leads to:
(W 1 , W 2 ) ⇑ and W 3 ⇓ (σ 1 , σ 2 ) ⇑ and σ 3 ⇑ (this is the free rider problem) This is the price of providing a safety net to the troubled countries, while (σ 12 , σ 13 , σ 23 ) ⇑ is the moral hazard issue. Therefore, σ p ⇑ and hence E(R p ) would rise as well as shown in Figure 1 . It is clear that as the returns on risky bonds get larger, the price will have to fall to accommodate the higher required returns. A rise in the risk of bonds will lead to a series of concerns about contagion effects. This is when rescue packages come into effect and half, the Greek debt, for example, will have to be written off. There indeed was a price bubble for Greek debt.
It is reasonable to hypothesize, therefore, that the stability of the desired portfolio of bonds issued in different countries within the EMU depends primarily on the country specific risk and the stability of the covariance matrix for bond rates. Differences among country bond rates would depend on differences in risk premia rather than monetary conditions which are determined on the EMU level.
With this background, the stability of the covariance matrix for bond rates within the EMU can be now examined. Table 1 shows a very unstable variance/covariance structure reflecting. The huge uncertainty in the market place about the EMU structure and the policies that have been instituted to deal with the crisis is amply reflected here.
As can be noticed in Table 1 (a), for instance, the marked increase in variances of each of the bond markets, especially those of the GIIPS (Greece, Ireland, Italy, Portugal, and Spain) countries, when compared with the variances in Table 1(b). The larger variances explain the free rider problem where countries could collectively come to the conclusion that they can come to the market and borrow with impunity. The increased covariances indicate the moral hazard problem: that one poorly managed country behavior induces others to imitate. One must remember with clarity the explosion in Spanish debt. They saw what happened in Greece and they thought they could do the same.
The sources of the differences between Tables 1(a) and 1(b) are documented in Table 1 (c) that covers the crisis period of 2008-2012. For example, the large increase in variances of GIIPS countries and the covariances between them and Germany speak volumes of the transformation of attitudes toward risk and how the financial markets were pricing it. The next section shows the determinants of the risk premia that investors witnessed in the financial markets.
Further Analysis of Risk Premia for the GIIPS Countries
Considering now the simple proposition that countries borrow money primarily for the following purposes:
(1) Financing a budget deficit; (2) Financing a current account deficit; (3) Priming the pump in the event of demand deficiency (output gap), that is, institute a stimulus package; (4) Undertaking needed infrastructure developments, and unfortunately; (5) Paying interest on the debt. Table 2 shows the results of the regression analysis. Risk premium (country's own rate minus the German rate) is used as the dependent variable here and the following are independent variables:
(1) The consumer price index (CPI) for each country; (2) Current account deficit as percent of GDP; (3) Quarterly change in GDP growth rate. This is used as a proxy for the output gap: the difference between the actual growth rate and the steady "full employment rate (which was actually a constant)"; (4) Cumulative debt as percent of GDP; (5) Annual deficit as percent of GDP. The data used here are quarterly, typically covering the period of 2000-2011.
The results are very consistent in terms of the debt variables. The current budget deficit and the cumulative budget deficit have a significant impact on the risk premium in all GIIPS cases. The R squares are strong for all the GIIPS countries. The results are instructive when compared with the anchor country: Germany. Here, the debt level had no effect on the risk premium as Germany lived largely within the convergence criteria and as it was island of instability and the lender of last resort, along with the ECB for all the troubled countries. The results for Germany remain surprising. It seems that the financial markets concluded that all Germany had to do is to figure out a stimulus package to address the lagging economic growth. Germany did that.
The inflation rate and the current account deficit did not seem to have affected the risk premium, except for Greece and Portugal-two countries with little export potential and large current account deficits.
Table 2 Regression Results for the DETERMinants of Risk Premia Relative to German Long-term Rates for the Five Heavily Indebted Members of the European Monetary Union
The quarterly growth in GDP influenced the risk premia negatively. This is not surprising given the expansive monetary policy of the European Central Bank buttressed by the expansion of monetary policy in the United States. The negative coefficient means that when the growth rate is lower than the long term, full employment interest rates would fall. This is the monetary stimulus.
Estimation of Risk Premia and Fiscal Behavior in EMU Countries
The above analysis adds to the substantial literature on the dependence of interest rates on fiscal variables as well as on factors determining fiscal behavior in the EU in particular. There are papers focusing on individual countries as well as panel studies covering a variety of country groups. Few papers study the determination of interest rates and fiscal behavior simultaneously, however. Instead, studies of fiscal behavior focus either on cyclicality in policy reactions or debt dynamics.
This section carries the analysis further by trying to isolate the effects of the risk premium on the changes on the debt/GDP ratio over the relevant period.
The expression used here for the quarterly average risk-premium on 10-year government bond rate in country relative to Germany is the following:
where (Debt/GDP) i, t -1 represents the beginning of quarter General Government Debt relative to annualized GDP, CA/GDP represents Current Account relative to GDP, CPI represents consumer price index (average for the quarter), GDPgrowth represents growth rate in quarterly GDP relative to previous quarter, Unemp represents unemployment rate in quarter in percent, and a 0 through a 5 represent constant coefficients. The estimate of fiscal policy variable is the percentage change in government debt:
Interestingly, as for the effect of the risk premium variable on the percent change in the debt level for the most troubled countries in the EMU, the estimation using the above equation yielded conflicting results. In the case of Greece, though, this regression analysis for equation (4) showed the change in debt level to be positively related to the risk premium, the greater the percentage change in the level the higher the risk premium. This is to be expected, however, as Greece needed to borrow at any rate to finance the debt and the interest payments in order to avoid default and avert its consequences. Figure 3 shows the relationship between risk premia versus (a) the debt/GDP ratio and (b) the change in debt/GDP ratio for the GIIPS countries. None represented random events. Noting the upward relationship, albeit not necessarily linear, for all these countries. The lesson here is that the relationships are unstable but the direction is clear. This further confirms the earlier analysis on the variance factor.
Concluding Remarks
The euro zone started with the best of intentions and perhaps the weakest of structures. At almost every turn, politics dominated economic rationality. Everyone knew that the Greeks, for example, were in violation of the conversion criteria, and that their book keeping was less than accurate and transparent. Everyone ignored the optimum currency area arguments when they decided to add new members to the EMU. No one has explained convincingly what and how Greece and Slovakia, to mention a few countries, add to the strength of the euro and further the interests of the EMU.
The regression equations for Greece are shown below. Further complicating matters are the harmonization requirements which are based on the wrong argument that the union will be better off if all look the same and act the same. One can achieve fiscal responsibility through various means. Likewise, differences across the countries can actually strengthen, and not necessarily weaken, the monetary union so long as all the member countries adhere to fiscal discipline. Balancing the budget is not an austerity measure, after all, it is rational economics.
The preceding analyses and discussions lead to two inescapable inferences. One is that the EMU has effectively created an "Impossible Trinity" that would continue to undermine it for a long time to come. As sketched in Figure 4 , this trinity comprises monetary harmonization, fiscal independence, and an implicit debt guarantee. Unconstrained by a convergence requirement with teeth, debt guarantees (implicit or explicit)-typically end up in a bailout and only in partial adjustments. Also, the monetary and regulatory harmonization that puts every country in a straight jacket while eliminating adjustments through exchange rates can be prescriptions for trouble. Rescue packages can come and go. Ultimately, they undermine the very credibility of the system as bailouts substitute for responsible conduct.
The results presented here show conclusively that debt matters. If adding to them incredible pain and suffering of the average Greek, for example, the cost of maintaining a union without discipline, internal, or imposed from outside, could indeed be catastrophic especially when their negative effects on the world financial markets are included. The EMU can survive without Greece. If the European Union wants to support Greece, they may do so with increased foreign aid and a huge influx of tourists into the Greek economy.
This leads to the second inescapable inference here, that the euro's main weakness lies more in the inability of the EMU member countries to strictly adhere to the narrow confines of the "snake in the tunnel", and in the lack of any mechanism for enforcing such an adherence, than in any other structural weakness. The irony is that "Brexit" won presumably because of the concerns about immigration, never mind that the UK was an "opt-out" from the provisions of the Schengen Agreement that is integral to the Maastricht Treaty and encourages free mobility of labor, and might now affect the euro adversely, even though UK is an "opt-out" from the economic and monetary restrictions of the EU. Perhaps, it is because of this, as shown in Figure 5 , "Brexit" hardly arrested the downward slide in the British Pound's value relative to the euro for the past one year, and may instead have actually accelerated that slide. It is not that the euro was a particularly strong currency during this period and has, for the past one year, just fluctuated about the US dollar without any discernible trend.
